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1 Íàñòðîéêè ñåòè

Ñåòü íàñòðàèâàåòñÿ ñ ïîìîùüþ ñêðèïòîâ è êîíôèãóðàöèîííûõ ôàéëîâ, íàõîäÿùèõñÿ â

äèðåêòîðèè:

/etc/sysconfig/network-devices/

Øàáëîíû êîíôèãóðàöèé ñåòåâûõ èíòåðôåéñîâ ïðèâåäåíû â ôàéëàõ âèäà:

/etc/sysconfig/network-devices/tmpl.ifcfg-eth0

Äëÿ êàæäîãî èíòåðôåéñà òðåáóþòñÿ ñîîòâåòñòâóþùèå äèðåêòîðèè, íàïðèìåð, äëÿ

óñòðîéñòâà eth0 :

/etc/sysconfig/network-devices/ifconfig.eth0

Âíóòðè áóäóò ðàñïîëîæåíû óïðàâëÿþùèå êîíôèãóðàöèîííûå ôàéëû, èìåíà ìîãóò áûòü

ëþáûìè. Äîïóñêàåòñÿ íåñêîëüêî ôàéëîâ â äèðåêòîðèè, íàïðèìåð, ñòàòè÷åñêàÿ êîíôèãóðàöèÿ

ñåòè è ìàðøðóò. Â íèõ ïðîïèñûâàþòñÿ îñíîâíûå ïåðåìåííûå, êîòîðûå â äàëüíåéøåì èñïîëü-

çóþòñÿ ñêðèïòàìè ïî çàïóñêó è êîíôèãóðèðîâàíèþ ñåòåâîãî èíòåðôåéñà. ×òîáû ñîçäàâàòü è

ïðàâèòü äàííûå ôàéëû, íóæíî îáëàäàòü ïðèâèëåãèÿìè àäìèíèñòðàòîðà (root ).

Äëÿ çàäàíèÿ âèðòóàëüíîãî èíòåðôåéñà íà óñòðîéñòâå eth0 òðåáóåòñÿ ñîçäàòü äèðåêòî-

ðèþ âèäà ifconfig.eth0:0 . Äëÿ âòîðîãî èíòåðôåéñà ifconfig.eth0:1 è ò.ä. Ïîäðîáíåå ñì.

1.2

Ëèíóêñ Ýëüáðóñ ïðåäîñòàâëÿåò ñëåäóþùèå ñåòåâûå ñëóæáû, çàäàâàåìûe ïåðåìåííîé

SERVICE â êîíôèãóðàöèîííîì ôàéëå. Êàæäîå èìÿ ÿâëÿåòñÿ ñîîòâåòñòâóþùèì ñêðèïòîì â

äèðåêòîðèè /etc/sysconfig/network-devices/services . Ñêðèïò äîëæåí áûòü èñïîëíÿåìûì

ôàéëîì.

- dhclient

ñåðâèñ äèíàìè÷åñêîé íàñòðîéêè ñåòè.

Ïðèìåð êîíôèãóðàöèîííîãî ôàéëà, èñïîëüçóþùåãî ýòîò ñåðâèñ:

DEVICE=eth0

BOOTPROTO=dhcp

ONBOOT=yes

SERVICE=dhclient

- ipv4-static

ñåðâèñ ñòàòè÷åñêîãî íàçíà÷åíèÿ ip-àäðåñà.

Ïðèìåð êîíôèãóðàöèîííîãî ôàéëà, èñïîëüçóþùåãî ýòîò ñåðâèñ:

IP=172.16.7.87

BROADCAST=172.16.7.255

GATEWAY=172.16.5.49

HWADDR=98:a7:b0:00:49:00

PREFIX=22

CHECK_LINK=yes
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ONBOOT=yes

TYPE=Ethernet

SERVICE=ipv4-static

- ipv4-static-route

ñåðâèñ òàáëèöû ìàðøðóòèçàöèè.

Äëÿ TYPE=network ïàðàìåòð IP äîëæåí çàäàâàòü ñåòü, íàïðèìåð 192.168.23.0 Òàêæå

PREFIX äîëæåí ñîîòâåòñòâîâàòü çàäàííîé ñåòè. Ïðèìåð êîíôèãóðàöèîííîãî ôàéëà:

SERVICE=ipv4-static-route

TYPE=network

IP=192.168.79.0

PREFIX=24

GATEWAY=192.168.63.3

ONBOOT=yes

Äëÿ TYPE=host ïàðàìåòð IP äîëæåí áûòü ðåàëüíûì àäðåñîì, à PREFIX=32 . Ïðèìåð:

SERVICE=ipv4-static-route

TYPE=host

IP=192.168.79.158

PREFIX=32

GATEWAY=192.168.63.3

ONBOOT=yes

- ipv4-static-bridge

ñåðâèñ ñåòåâîãî ìîñòà

íà÷èíàÿ ñ âåðñèè Ëèíóêñ Ýëüáðóñ 4.0-rc2!

Íåîáõîäèìî âûïîëíèòü äîïîëíèòåëüíûå äåéñòâèÿ.

� ñîçäàòü äèðåêòîðèþ è êîíôèãóðàöèîííûé ôàéë äëÿ ñåòåâîãî ìîñòà:

/etc/sysconfig/network-devices/ifconfig.br0/any_conf

� ñîäåðæàíèå ôàéëà any_conf :

IP=<set-ip> # åñëè òðåáóåòñÿ

BROADCAST=<set-broadcast> # åñëè òðåáóåòñÿ

PREFIX=<set-prefix> # åñëè òðåáóåòñÿ

TYPE=Bridge

DEVICE=br0

SERVICE=ipv4-static-bridge

CHECK_LINK=n

� äîáàâèòü/èçìåíèòü â ôàéëå ñåòåâîãî èíòåðôåéñà

/etc/sysconfig/network-devices/ifconfig.ethN/conf:
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BRIDGE=br0

SERVICE=ipv4-static-bridge

Òî åñòü óêàçàòü èìÿ èíòåðôåéñà � ñåòåâîãî ìîñòà (br0 ).

Òàêæå óäàëèòü IP, BROADCAST, PREFIX.

� ïåðåçàïóñòèòü ñåòü êîìàíäîé

/etc/init.d/network restart

äëÿ èñïîëüçîâàíèÿ êîíôèãóðàöèè ñåòè ñ ìîñòîì áåç ïåðåçàãðóçêè îïåðàöèîííîé ñè-

ñòåìû;

ïîñëå br0 äîëæåí ïîÿâèòüñÿ â ñïèñêå èíòåðôåéñîâ.
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Îïèñàíèå ïåðåìåííûõ, çàäàâàåìûõ â êîíôèãóðàöèîííîì ôàéëå

- IP=address

ip-àäðåñ, êîòîðûé ïðèñâàåâàåòñÿ äàííîìó ñåòåâîìó èíòåðôåéñó

- BROADCAST=broadcast_address

óñëîâíûé (íå ïðèñâîåííûé íèêàêîìó óñòðîéñòâó â ñåòè) àäðåñ,

êîòîðûé èñïîëüçóåòñÿ äëÿ ïåðåäà÷è øèðîêîâåùàòåëüíûõ ïàêåòîâ â êîìïüþòåðíûõ ñåòÿõ.

- GATEWAY=gateway_address

øëþç, ñåòåâîå óñòðîéñòâî, ÷åðåç êîòîðûé îñóùåñòâëÿåòñÿ îáúåäèíåíèå äâóõ ñåòåé

- PREFIX=prefix

ìîæíî èñïîëüçîâàòü NETMASK;

áèòîâàÿ ìàñêà äëÿ îïðåäåëåíèÿ ïî IP àäðåñà ïîäñåòè è àäðåñà óçëà ýòîé ïîäñåòè; â îòëè÷èå

îò IP-àäðåñà ìàñêà ïîäñåòè íå ÿâëÿåòñÿ ÷àñòüþ IP-ïàêåòà; áëàãîäàðÿ ìàñêå ìîæíî óçíàòü,

êàêàÿ ÷àñòü IP-àäðåñà óçëà ñåòè îòíîñèòñÿ ê àäðåñó ñåòè, à êàêàÿ � ê àäðåñó ñàìîãî óçëà

â ýòîé ñåòè

� åñëè èñïîëüçóåòñÿ PREFIX, òî íåîáõîäèìî óêàçûâàòü äåñÿòè÷íîå ÷èñëî

� åñëè èñïîëüçóåòñÿ NETMASK, òî íåîáõîäèìî óêàçûâàòü ïîëíóþ ìàñêó

êàê ïðèìåð, äâå ñëåäóþùèå çàïèñè àíàëîãè÷íû:

NETMASK=255.255.252.0

PREFIX=22

- CHECK_LINK=<answer>

ïðè îáðàùåíèè ê êîíôèãóðàöèîííîìó ôàéëó èíòåðôåéñà ïðîâåðÿåòñÿ äàííàÿ ïåðåìåííàÿ;

ìîæåò îòñóòñòâîâàòü;

ïðè íàëè÷èè òðåáóåò çíà÷åíèé "y"/"yes"/"1"

äðóãèå çíà÷åíèÿ èãíîðèðóþòñÿ

- ONBOOT

âêëþ÷åíèå äàííîãî ñåòåâîãî èíòåðôåéñà ïðè çàïóñêå ñåòåâîé ñëóæáû

- ONHOTPLUG=<answer>

ñòàðòîâàòü ëè äàííûé ñåòåâîé èíòåðôåéñ è ñîîòâåòñòâóþùóþ ñëóæáó ïðè âêëþ÷åíèè

- TYPE=type

òèï èíòåðôåéñà;

âîçìîæíûå çíà÷åíèå:

� Ethernet

� network

� host

� Bridge

ñëó÷àé ñåòåâîãî ìîñòà

íà÷èíàÿ ñ âåðñèè Ëèíóêñ Ýëüáðóñ 4.0-rc2
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- SERVICE=script_name

èìÿ ñêðèïòà, êîòîðûé íàõîäèòñÿ â äèðåêòîðèè

/etc/sysconfig/network-devices/services

âîçìîæíûå çíà÷åíèÿ:

� dhclient

ñåðâèñ äèíàìè÷åñêîé íàñòðîéêè ñåòè

� ipv4-static

ñòàòè÷åñêîå íàçíà÷åíèå ip-àäðåñà

� ipv4-static-route

ñåðâèñ òàáëèöû ìàðøðóòèçàöèè

� ipv4-static-bridge

ñåðâèñ ñåòåâîãî ìîñòà

íà÷èíàÿ ñ âåðñèè Ëèíóêñ Ýëüáðóñ 4.0-rc2

- BOOTPROTO=protocol

âîçìîæíûå çíà÷åíèÿ:

� dhcp

� none

� static

- DEVICE=name

íàèìåíîâàíèå èíòåðôåéñà, ðåêîìåíäóåòñÿ äîáàâëÿòü

âîçìîæíûå çíà÷åíèå:

� eth0

� eth1

� ...

� br0

ñëó÷àé ñåòåâîãî ìîñòà

íà÷èíàÿ ñ âåðñèè Ëèíóêñ Ýëüáðóñ 4.0-rc2

- USERCTL=<answer>

âîçìîæíûå çíà÷åíèÿ:

� yes óïðàâëÿòü óñòðîéñòâîì ìîãóò íå òîëüêî ïîëüçîâàòåëü root

� no óïðàâëÿòü óñòðîéñòâîì ìîæåò òîëüêî root

Îïöèîíàëüíî ìîãóò ïðèñóòñòâîâàòü:

- HWADDR=MAC-address

àïïàðàòíûé àäðåñ (ò.í. MAC-àäðåñ) ñåòåâîãî èíòåðôåéñà, êîòîðûé

íåîáõîäèìî âêëþ÷èòü â ñåòü
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- MACADDR=MAC-address

òî æå, ÷òî è HWADDR.

Íå äîëæíî èñïîëüçîâàòüñÿ ñ HWADDR

- MTU=value

ìàêñèìàëüíûé ðàçìåð ïîëåçíîãî áëîêà äàííûõ îäíîãî ïàêåòà

çàäà¼òñÿ àâòîìàòè÷åñêè, íî ìîæåò áûòü ïåðåîïðåäåë¼í òàêèì îáðàçîì

Ïðè èñïîëüçîâàíèè ñëóæáû äîìåííûõ èìåí (DNS ), åñëè òðåáóåòñÿ, ñîçäàòü/îòðåäàêòè-

ðîâàòü ôàéë /etc/resolv.conf .

Íàïðèìåð:

nameserver=192.168.1.5

nameserver=192.168.1.7

domain=mydomain.com

Íåêîòîðûå ïàðàìåòðû (ïåðåìåííûå îêðóæåíèÿ) ìîæíî óñòàíàâëèâàòü â ôàéëå

/etc/sysconfig/network

Íàïðèìåð:

NETWORKING=yes

HOSTNAME=e4c-pc

1.1 Çàïóñê/îñòàíîâêà ñåòè

Îñóùåñòâëÿåòñÿ ñ ïîìîùüþ ñêðèïòà:

/etc/init.d/network

Âîçìîæíûå çíà÷åíèÿ àðãóìåíòîâ: start/stop/restart

Ýòîò ñêðèïò èñïîëüçóåò êîíôèãóðàöèîííûé ôàéë, ñòðóêòóðà êîòîðîãî ðàçîáðàíà âûøå,

à òàêæå äâà ñêðèïò ifup/ifdown , êîòîðûå ðàñïîëàãàþòñÿ â äèðåêòîðèè íàñòðîéêè ñåòè:

/etc/sysconfig/network-devices/

1.2 Äîáàâëåíèå âòîðîãî IP-àäðåñà íà îäíîì è òîì æå ôèçè÷åñêîì èíòåð-

ôåéñå

Âûïîëíèòü êîïèðîâàíèå:

cp -R /etc/sysconfig/network-devices/ifconfig.eth0 \

/etc/sysconfig/network-devices/ifconfig.eth0:0

Â íîâîì êîíôèãóðàöèîííîì ôàéëå ïðîèçâåñòè ñëåäóþùèå øàãè:

- ïðîïèñàòü IP-àäðåñ èç òîé æå ïîäñåòè

- óáðàòü GATEWAY, BROADCAST.

- ïåðåçàïóñòèòü ñåòü êîìàíäîé:

/etc/init.d/network restart
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1.3 Ïðîñìîòð/óïðàâëåíèå äîñòóïíûìè ñåòåâûìè èíòåðôåéñàìè

- ip addr

íàèáîëåå ïðåäïî÷òèòåëüíûé âàðèàíò;

îòîáðàæàåò ñëó÷àé íåñêîëüêèõ IP íà îäíîì ôèçè÷åñêîì èíòåðôåéñå

- ifcon�g

ñòàíäàðòíàÿ ïðîãðàììà ïðîñìîòðà/óïðàâëåíèÿ ñåòüþ

1.4 Íàñòðîéêà ñåòåâîãî ìîñòà (íà÷èíàÿ ñ âåðñèè Ëèíóêñ Ýëüáðóñ 4.0-rc2)

Íà÷èíàÿ ñ âåðñèè Ëèíóêñ Ýëüáðóñ 4.0-rc2 äîáàâëåí ñåðâèñ ñåòåâîãî ìîñòà.

Ïðèìåð äëÿ ýòîãî ñëó÷àÿ ïðèâåä¼í âûøå.

1.5 Èçìåíåíèå MAC-àäðåñà âñòðîåííîé ñåòåâîé êàðòû

ÌÀÑ-àäðåñ ñåòåâîé êàðòû ìîæíî íàçíà÷èòü, èñïîëüçóÿ, êàê óæå áûëî óêàçàíî â äàííîì

äîêóìåíòå, íåîáÿçàòåëüíûå äèðåêòèâû êîíôèãóðàöèîííûõ ôàéëîâ MAC è HWADDR äëÿ

íàñòðîéêè ñåòè.

Åñòü åù¼ îäèí ñïîñîá � èñïîëüçîâàòü ðåæèì boot è òàì íàçíà÷àòü MAC-àäðåñ. Äëÿ

ýòîãî íåîáõîäèìî âûïîëíèòü ñëåäóþùèå øàãè:

- óäàëèòü ôàéë /etc/udev/ruled.d/70-persistent-net.rules

ýòî íóæíî äëÿ òîãî, ÷òîáû íîâûé MAC-àäðåñ áûë ïðàâèëüíî ïðèñâîåí ñîîòâåòñòâóþùåé

ñåòåâîé êàðòå, à òàêæå ÷òîáû åé áûëî ïðèñâîåíî òî æå èìÿ, ÷òî è äî èçìåíåíèÿ

- âûïîëíèòü ïåðåçàãðóçêó

- ïðè ïîÿâëåíèè äèàãíîñòè÷åñêîé èíôîðìàöèè íàæèìàòü ïðîáåë äî çàõîäà â ìåíþ boot

- äàëåå âûïîëíèòü ñëåäóþùèå øàãè:

� ïåðåêëþ÷èòüñÿ â ðàñøèðåííîå ìåíþ boot íàæàòèåì ñèìâîëà ~

� íàáðàòü êîìàíäó

set eth 1000 mac <some-proper-value>

åñëè ðàáîòà îñóùåñòâëÿåòñÿ íà ìàøèíàõ ñ ÊÏÈ-1, òî äàííûé MAC-àäðåñ áóäåò ïðè-

ñâîåí åäèíñòâåííîé âñòðîåííîé ñåòåâîé êàðòå;

åñëè ðàáîòà îñóùåñòâëÿåòñÿ íà ìàøèíàõ ñ ÊÏÈ-2, òî äàííûé MAC-àäðåñ áóäåò ïðè-

ñâîåí ïåðâîé âñòðîåííîé ñåòåâîé êàðòå; ïðè íàëè÷èè äîïîëíèòåëüíûõ âñòðîåííûõ

ñåòåâûõ êàðò èõ MAC-àäðåñ áóäåò ïðîñòî èíêðåìåíòèðîâàí.

Òî åñòü:

98:a7:b0:00:49:00 - íàçíà÷åííûé MAC-àäðåñ äëÿ ïåðâîé ñåòåâîé êàðòû

98:a7:b0:00:49:01 - MAC-àäðåñ äëÿ ñëåäóþùåé âñòðîåííîé ñåòåâîé êàðòû

. . . . .
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Âîçìîæíà ìàøèíà ñ òðåìÿ âñòðîåííûìè ñåòåâûìè êàðòàìè.

� ïåðåãðóçèòüñÿ îáðàòíî â Ëèíóêñ Ýëüáðóñ

� èçìåíèòü ñîîòâåòñòâóþùèå äèðåêòèâû (MACADDR èëè HWADDR ) â êîíôèãóðàöèîííûõ

ôàéëà ñåòè â ñëó÷àå, åñëè îíè áûëè íàçíà÷åíû ðàíåå

1.6 Íàçíà÷åíèå èìåíè ìàøèíû

Èìÿ ìàøèíû ìîæíî çàäàòü, ïðèìåíèâ óòèëèòó, ñïåöèôè÷íóþ äëÿ Ëèíóêñ Ýëüáðóñ.

set_hostname <hostname>

Íîâîå èìÿ ìàøèíû áóäåò ïîñëå ïåðåçàãðóçêè.

Åñòü âîçìîæíîñòü èñïîëüçîâàòü äðóãîé ñïîñîá çàäàíèÿ èìåíè ìàøèíû, îñóùåñòâëÿÿ

íåïîñðåäñòâåííóþ ïðàâêó îäíîãî èëè ñðàçó äâóõ ôàéëîâ, ïðèâåä¼ííûõ íèæå.

- /etc/hosts

íåîáõîäèìî äîáàâèòü ñòðîêó âèäà

<ip-address> <machine-name>

íàïðèìåð:

192.168.23.123 mymachine

- /etc/sysconfig/network

èìÿ ìàøèíû çàäà¼òñÿ ñ ïîìîùüþ äèðåêòèâû HOSTNAME

íàïðèìåð:

...

HOSTNAME=mymachine

...

ïðèìåð ýòîãî ôàéëà óæå åñòü â äàííîì äîêóìåíòå

1.7 Óïðîù¼ííàÿ íàñòðîéêà ñåòè

Ñåòåâîé èíòåðôåéñ (eth0, íàïðèìåð) ìîæíî óïðîù¼ííî íàñòðîèòü ñ ïîìîùüþ ñëåäóþùå-

ãî èíñòðóìåíòà:

set_network eth0

Áóäåò ïðåäëîæåíî îòâåòèòü íà íåêîòîðûå âîïðîñû äëÿ îïðåäåëåíèÿ áàçîâûõ ïàðàìåòðîâ ñåòè.

1.8 Íàñòðîéêà áåñïàðîëüíîãî äîñòóïà ïî ssh

Ïóñòü server - îòêóäà ïîäêëþ÷àåìñÿ, host - êóäà ïîäêëþ÷àåìñÿ, user - èìÿ ïîëüçî-

âàòåëÿ, êîòîðîìó íóæíî îáåñïå÷èòü áåñïàðîëüíûé äîñòóï íà host . Íåîáõîäèìî ñãåíåðèðîâàòü

êëþ÷è íà ñåðâåðå (ìàøèíû, ñ êîòîðîé è áóäåò îñóùåñòâëÿòüñÿ áåñïàðîëüíûé äîñòóï):
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ssh-keygen -t rsa

Òåïåðü íàñòðàèâàåì áåñïàðîëüíûé äîñòóï.

ssh user@host "mkdir -p .ssh"

cat .ssh/id_rsa.pub | ssh user@host 'cat >> .ssh/authorized_keys'

ssh user@host "chmod 700 .ssh; chmod 640 .ssh/authorized_keys"

Äëÿ ïîäêëþ÷åíèÿ ñ êëèåíòà (host ) íóæíî ñäåëàòü òî æå ñàìîå, òîëüêî â îáðàòíîì

ïîðÿäêå.

Ìîæíî íàñòðîèòü áåñïàðîëüíûé äîñòóï, èñïîëüçóþ óòèëèòó ssh-copy-id .

ssh-copy-id -i id_rsa.pub user@host

Â ýòîì ñëó÷àå íóæíî íàõîäèòüñÿ â äèðåêòîðèè ~/.ssh íà ñåðâåðå, ñ êîòîðîãî ïëàíèðóåòñÿ

áåñïàðîëüíîå ïîäêëþ÷åíèå.

1.9 Èñïîëüçîâàíèå nfs äëÿ äîñòóïà ê ñåòåâûì ðåñóðñàì

Ñåòåâûå ðåñóðñû ìîãóò áûòü äîñòóïíû ñðàçó æå ïîñëå çàãðóçêè ìàøèíû ñ èñïîëüçîâà-

íèåì nfs . Íåîáõîäèìî âêëþ÷èòü ñëóæáó mountnfs â àâòîçàãðóçêó, âûïîëíèâ â êîíñîëè èç-ïîä

àäìèíèñòðàòîðà ñëåäóþùåå:

chkconfig -s mountnfs on

Òàêæå ñëåäóåò ïîäïðàâèòü ôàéë /etc/fstab , äîáàâèâ â íåãî:

server:path /directory nfs defaults,_netdev 0 0

- server:path

ñåòåâîå èìÿ è ïóòü äî äèðåêòîðèè, êîòîðàÿ ìîíòèðóåòñÿ

- directory

äèðåêòîðèÿ, êóäà îñóùåñòâëÿåòñÿ ìîíòèðîâàíèå

- defaults,_netdev

îïöèè ìîíòèðîâàíèÿ, âòîðàÿ âàæíà äëÿ nfs

Ïîñëå ýòîãî ìîæíî èñïîëüçîâàòü óòèëèòó mount äëÿ äîñòóïà ê ñåòåâûì ðåñóðñàì. À èç-çà

âêëþ÷åíèÿ ñëóæáû â àâòîçàãðóçêó è ïðè ïåðåçàïóñêå êîìïüþòåðà äàííûé ñåòåâîé ðåñóðñ áóäåò

äîñòóïåí.
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